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[lt#?l 1 ] 

U^tLt^*, ^o/tt^fA (V)^OA (Cr).i(Cu), (Zn) , 

r/y^A (In) (Sn) £ <9 ft &»HT*i<& 1 «JBl± (D&Mjtm * 

[»*312] 

Jfct0.1ftv>L5mo 1 %-e*Sit*fftf5, — ^««lffliE**j-*l-o 
[»*E3] 

1**51 4/stt»StS2 K£v>T, tffia^STC^o/Nn^^Wt, t&SBjEffii&4fc«L 
inFeP04 (iu-C, niiO~l(^t*^t) ^Mt^^tlt, &jS£-Lfc8Ufe 

[»*3U] 

[»*£ 5 ] 

IEiffilllLi n FeP04 (iit\ n fi 0 ~ 1 ft &%SC £u 

5n*SJW^tw^v>T, 4»L 5Wk, em< Hi, 12E 1 3Mtt:iil AWUzm-tZ 

Mf*«6] 

i^5t:^v»t, &ja&£ii^ nri&*e>3 oo*cftv^L4 5 or km* as— are*:, 

Ml*«7] 

tg*«6 K*sv>t\ «riB*n«k«-»^ J: 

[11*3 8 ] 

Mf*® 1 s&»e» 111*31 4 <D^1TtLfr l atc|B«S*tfcjE*#3R-*fllJ*R*^tf i 
[ff*3 9 ] 
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[0 0 0 1] 

s zi^mffe \z m -r & o 

[0 0 0 2] 

jfe^*v>TjEffi*r«-i:ft*U>BR»cV-f-'>AL iFePC-4 li. ttM>$>%> v>liM<^M 

ijf^AL i F e P 0 4 W\ «9 v*a»M (1 7 OmAh/g) fc, JfctfcW 

»V*jBm* (ML i/L i + ^@^-C^3.4~3. 5 V) Sr^L, L#**»ttfcJfc*fc 

^ix-^ffjE^^n/^vhrnvf-^A [l i Co o 2 ] mttegc**)^ nwM4txx<o& 

jligtaUT, L i ©3te»»L)t*7C« ©LiFe (II) P0 4 , RXFL i O 

^KBMfl!L.fcBMfcSi (M) Fe (III) P0 4 «02fflOW s t^«tS 2ffi¥ 
[BHt>. i o.s (F e 2+ o. 5 F e 3+ o. 5) P O 4 & ^O^m^MM 

ntvrmtw*^'} ^ 3)isik**jE*»iirK-jefc«fc*t*fcie)ic5Jfe*«» 
<ofi^-e*s tv^pi»^«^tt^c £*Lfc<aabGflg (fern 

L i Fe (II) P0 4 , ^£«L iflMUR (*«Ktt) Fe (III) P O 4 OV> 

•ffi i> T3*«tfe&*i£ < . * HjES***** £ ^ a l i + -f * y Mv^ £ *> \z 

[0 0 0 3] 

WMMPc(O^M^nJ^\±. Cov^li, ft^Aa Mm Zz Oo Nn Ff ( 

5*;*. AllT^ay&IL MliFe, Mn, V> Ti. Mo, Nb, wtomom^m 
, ZttS, Se, P, As, S i, Ge, Sn^M^S) "C^StLS*^ 

#m) o ^^Hffis ; m^m«^^^m^ffl$^a^i: u, 

j: $&***rffi-*-a^««> (ssfl^K **v*tt-Bfe« 

■9 &^M4tM^S^^Sm*ft±£*5IU #0xJfL i F e P 04 ^©jEffi*****^ 
[0 0 0 4] 

ifc, 80©StfcU-iR*LixFePO4 (fc£U 0 < x i 1 *l 

^ w^jiK*^**f3H-**ini"r* t 1 * ^ «#a^,^c7)m^ztjs* 1012 

[0 0 0 5] 
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[0 0 0 6] 

L iFeP0 4 iEMiCtU L i f fcliFe©-»tlil&*3nSE'Ct^ 
[0 0 0 7] 

2M#iW:itJU K:fcV>TJ±, LiFeP04 ItWttfcAl, Ca> NU irtrtiMgfc 

zstz^L i f e p o 4 jEmum* &mm<vm i J ? ^vi&Mm-m 

tfl 1 7mAh/gCjl?f> VrJ ^A'ffiSi^iJlCfiTlfcoeWL, MgCio 
TFetf)-«tl«UL iMgo.osF eo.9 5 P04 £M#*M::Jflv>fcmifeT?»;^ #& 1 
2 0- 1 2 5mAh/gtSi: #;i:75 ? if 2JP L > S fc^W * ^giKtt^ $ *l* 

£ tim&2tir\,*2> (tztzL, RjdRTttMg3&*rai:S#«-»fCFe kflHft$*fCV»* 

[0 0 0 8] , , 

ifc> ^#^^2 K:*3V>Tfi> LiFePO* M#fl-£>JK*M*M g 2 + . A 1 
, Ti 4+ , Zr 4+ > Nb 5 + t?t(±W 6 + i&trlt&m (Mglii'a^lfi, Nbii 

tmmztiizL i i - x m x f e po 4 ^"P#siTv>si:i^Ltv^ 0 ±m±m^ 

Stl0 _1 ~10". 2 S/cmt-/-Offifcft4i:*i:> iOinfiv>«ltt^ 

^;w#ifiro^Lv>ip|±^i6?>tL^fc^«c$tLTv^ 0 £<^N$1¥:M2 K<fc*Uf 
, fiv^ftlV- fC/1 OKiS^Tfil 4 OmAh/g*n0i^ftlfi (EUfcfc 
«t»T?tt#&l 5 0mAh/gfciBifc3*LTV>rt:** % MM^&Ji.« I® «5 tt 1 4 OmAh/g 
£j£v>) =Sr^-r— 2 1 . 5 0X^4 0 C©i ? fc^HU-iS^V- Mr*3V>Ti, -tti 
-TtL#&7 0i§M3 OmAh/giiv^fiTUm^ ftJfeLfc*^ ^^*lfc« 

[0 0 0 9] 

*#M t S:iR2T?»4. 1lirfBjES#**0«5GSSL i Fe (II) P0 4 isXTftOML 
iFe (III) P0 4 Ottfifllst^CiJV^T, «x.tfL i + 'ftvot^f H:^HI 

liFe 3 + ttzmttWMtpfc&^XiiF e 2 + ^tL^MACTF e 2 + /F e 

•t&tzsbK, m&<nmn&fa±&i>tzb2tiizbmmLx\,*2>o t?z, mm<D2m-em 

<7?##Hi>f *V*&tfit&m*mia®ti&^tztc\?>, ^-fixi,mmzL i F e P 0 4 JEM 
tftoiltt^lb^i: %!a*3*iTV*S (fc£U Ti, Zr, Nb, isitTWOM 

[0 0 10] 

1]WB 2001-15111 #<Zr# 
[#^^2 ] #R 2002-110163 

iimw&M 1 3 [^mmmmm^mmm^m^^ v** h ajm*&* (200 
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#-t J SPS — RFTF9 6 P0 0 1 0 2) 

l$¥&ffJCffii2] [^-ft-'7f'J7;vX (Nature Materials 
)J, Vol.1, pl23~1 2 8 (2 0 0 2^101) 

[0 0 1 1 1 

^f*II5LT»/^t(if^v> 0 -t-^^*>. Htr#0?cM#l:^^^ 12 0-125 
mAh/gtJSt^^o 2 I'- h^m^iSEStiS^Uv^co^. LiFe 

P0 4 iE«##0*m^ffi±bTV^#J^{i, C/l 0®ftV- M$K43V>T$x.. * 
t4 i9 |WJiE^fl-OSi&#* 1 7 OmAh/g ^ffliTl^^tlfi (ftHOmAh/ 

tt K - e > ^ $ *ifc*5£?G*05ffi». S. S:t©i:4oTliv»4v» 
[0 0 12] 

[0 0 13] 

^m^hit, mzmm*Mi&^&tztbm^Mf$*^.foK%!i^ i Fe p 

ttfc & C £ Jim Lfco 

[0 0 14] 

ffl$*iiti:J:oT, HIEfiJ&OSMrM 1 7 OmAh/g i:ftf t Iff 
[0 0 15] 

tit, Mm&fc<v&MKmztziiztib tmme>&m%m (ztit>* r*a^«x*J 

[0 0 16] 

•T^^t>^ ^l6WO*10|8«^#&-^*il!lffljEfil*!-*|-Ol&Mtt. — «s£L i n Fe 
P04 Cit, n&40~ l^^C^^-To J3LTra«Ko§ft?B«r**i"«) T?ffc$*L£IE 
Sffi»R*±JS^fc U-C^*, j&»o^*-3>*A (V) , ^DA (Cr) , I (Cu) ,1 
ft(Zn),^ ^V^A (I n) iSiO^X (S n) J; <9 fc*#J&»&»tf*L* lia±^ 
&JK%3f£^t-f £ I" jE*«*«©±Jftfl"fcLTL i t FeP0 4 ^ 

[0 0 17] 

Tft^ fl&iB:ESM%R+<DfcK#Lx*Jfc^0. 1 &v>L5mo 1 CI t *W$tLh-+ 
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[0 0 18] 

Kjs^T, ftffi&JlXfiO^n^WM^ TttriaMYSML in FePCU (££T?> 
nteo~i<£>$c£^1-) ©Mt^^S^ £?I^L£«J&1-a££Ki 
2>i><D~e$>zzt*!$WLt1r2> 0 mz&m%m<D^u r>4Mo*M>tir£ LXftbtL&—X. 

[0 0 19] 

« c. t X c T, aESjfeTfl-oSWtt^^ & iz&titz i><Dt%*), &&%MM Ktf1t X n 
fc, L i n F e P 0 4 M»<P3tf$*fciSv>2SS»#J: HEFfcasfeW-'M * 

[0 0 2 0] 

F e P0 4 0<BM* 5B*SIJH*t*v»-C, 41, 5»L 6E11E 12 

[0 0 2 1] 

[0 0 2 2] 

di^ftt^o \sT*.-*>mttzi*mmi*. ijm^m\zx^xmm^m^^.cx 
^^^t4> mmK^tM^ < * ^ ctz3EUttw%L¥im w& < *gs. 

[0 0 2 3] 

oo]Effi^sr#^#^tf£ tzmmt-rzo z<D3&mzxtitf, -&w.mz&^x 

[0 0 2 4] 
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b&7 <Dmu<D^-fti^<oi^m^ s m^n^>^tiz x *k ^^^tL^^Efem^^wx-Tt 

[0 0 2 5] 

LT L i „ F e P O 4 Z^fr, ^^a&^TnSt&^-r 

[0 0 2 6] 

*§&w?)mn<D : fcWjz~D\,>x , (a) i^iMists, (b) zi^mmffliE 
w#<o$i^&, (o -Semite. ojni^^-r<5>o 

[0 0 2 7] 

(a) -yzmmmiEMtt®: : 

55- 1 itt*, fro>*i-y*7A (v) . (c r) , m (c u) . mm (Z n) , 

(In) , *X (Sn) #&Sl**L&&JRx**^1-*f>©^*!K iEMf£% 

sl i n FePo 4 cn^^wsa^MTcm^'&'fks^to-c** (mt\ r 

if© J: ^ 4tt»i:*4*li»WStL"Cv>*v^, fllilf (L i i - y , M, ) FeP0 4 

ifciiLi (Fei-z, M z ) po 4 Mumm^mTtm, y, zmt^mm 

£-®4>SHHfcfc LT^ftLti/^ i><Dt3£z-bti2> 0 #S§93Ki5V»*c r^-a-J 

[0 0 2 8] 

*5&W<oa^kjE**t«-<0±4S»K-C*aL in F e P 0 4 feH B H #^M 

t^S^MUftCiot, T;V^U^JSL i <7)jIftK-y£#v*&^ib4 , 'C.v£^7U^tF 
[0 0 2 9] 

0 . 1 ~ 5 m o 1 %ifi L < , 0 . 5 ~ 3 m o 1 Lv^o 
[0 0 3 0] 

[0 0 3 1 ] 

(b) -^mmmiEmumoMik^m : 

<SiI:£ifc«>*IE3S> 

#f&WO—*mife^ffi#*M±^ jESflMfcKL in F e P 0 4 0>JK**fc**WJtfc, ^ 

*a^JR7C*o^nrWil»*^f3fe*Jn£-CiS^L, m&M&* ilrS&SWk Wife 

tti |E# 2004-3112371 



#M 2003-365790 



6/ 



[0 0 3 2] 

3 0 0-4 5 0tt:t|W (0lx.tf5ll#BI*l*) *»ttt*-«»©«6* *L 
fct^ #3.1: SUM WU *0-lE«yft»C*ttT, **tii]fe*tftffi»K Will 

f-ftirotr^A-^ sfcttr'*;* h; >fc^<*>«£) fcBrsfcftffiin. 

[0 0 3 31 
[0 0 3 4] 

[0 0 3 5] 

<IE@»K L in F e P 0 4 «M> 

EHTTW\ MMtfJCL i n F e P0 4 t It-tW^tV Vf ^T"f«> *> 

owTKWtio if >flL i » F e P 04 ORftOf U f- * A #7Jfl 

fcLTIi, «ittfL i 0H^<£>7jt®Hb%, L i 2 COs L i C 

i momtm^^tt^ury^m. l i no 3 ^ofltatau *-©«i^r«sfcffl:^e>L i 

3 P0 4 > Li 2 HP0 4 > L1H2PO4 ♦w»BWi[^*Hbic*«[«rfflv>*£fcfC* 
[0 0 3 6] 

[0 0 3 7] 

(NH4 ) 2HPO4, NH4H2 P04, (NH 4 ) 3 P04 ^OT^-^A&j * 
[0 0 3 8] 

fib\Z&^X\±, %<Oim®*m^2>%i& \Mz.\Z, LiOH-H 2 0, Fea 
(P04 ) 2 • 8H2 0W\ . ±M\Z&\i>Xk±j£%\mh LTOaiBfi^t^B&UTV^o 
[0 0 3 9] 
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i%.mftx$>&&m$k*M^&z t^x-^^o ±m&.i*. 200 ^jjt, $?t l< & 1 

ttfffinifc^tiSo cd-e, JfUftf > : a* : vf-^Ao^ikt 1:1:1 

[0 0 4 0] 

, #!);L}£, V>»H3 P04,SSMfc'r/P05, 'J>St-**7>t-'>ANH4 H2 

PO4 > y >m&M— t>*—*/ a (nh 4 ) 2 hpcu ^Srfflv^sifc^iSo itL 
<bo>f-?£, <**»<»-t-sg:»-ctt:««>SSiv>iftttT^«oi bare** *><Db lt, y> 

[0 0 4 1] 

l i 2 co 3 ^o^afeaora*. l i o^rmmi l i ^-ir^iifiistt^^iLTt 
i oh • h 2 om o 

[0 0 4 2] 

*a^JR5c3RO#AffiJRfl-i: Ltli, 5G*JS8l^fc*5V>t\ 41, 51, 61, 111 

, 121, 1 3mtt:i* i t-mKm-rz&KTtmw^vyyfcyd (^mmw^^x r& 
m^wy>itmi bm-?zbtf$>z 0 ) ^v>5a«tu>,'iiAn^tta 
Tf±, 3 7<b%^Wbti-5 (itL&^sfnw^jgoto 

[0 0 4 3] 

^m^yyit%<r>^px^, tc^'jyfy (Mo) , f^(Ti), ^*tyw ( 

V) , ^OA (Cr),i(Cu),Ii&(Zn)W>v^ (In) t tz\t^X (S 
[0 0 4 4] 

m^hz>-h\ yimmb Lx<Dmm\t%v$-t%) » 

[0 0 4 5] 

-£-'J T'x'^ (Mo) O^o^y^J: LTtt, #)xJf, M0CI5, M0CI3, Mo 
B r 3 , Mo I 2 , MoF 6 f (Ti) (D^xxyyiUto b LX l±, 0lx.HTT i C 

l 4 , TiCls, TiBr 4 , Til 4 , T i F 4 , TiFsf ; >t*3?*A (V) <£> 
->M3$*5"ft»fc LTi±, tfflAffVC l 3 , VC l 4 , VC l 2 , VB r 3 , V I 3 , VF 
4 ^ ; ?u A (C r ) <ZVM3^>4b® b LTfi, ^lilfCrC l 3 > CrCl2, CrB 
r 3 , C r F 3 m ; M (C u) <D^uy>ttMb LTfi, Wit If C u C l 2 , C u C l , 
CuBr 2 , CuBr, Cul, CuF 2 f I (Z n) <D^ur>QcM b LTfi, 08 
ilfZnCh, ZnBr 2 , Z11I2, Z n F 2 ^ ; << >V * A (In) (O^uyyft 
!|fcUli, iilflnCls, InCl2, InCl, InBrs, InBr, I n I 
3 , I n I, InFaf (Sn) ?)^ny>«t LTfi, WxJf, S nC l 2 , 

SnCU, S n B r 2 , SnBr 4 , S n I 2 > Snl4, SnF 2 , SnF 4 f 
*ti*tu&\? 3 £ b 1fX § £ 0 
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mitmtLxmO . 1 ~ 5mo 1 %, L<li#tJ0. 5~3mo l%^^i^:f^o 

Xbtioamnjsc-c, mttfRm. Tmm^m.jm, mm^mitm. &xv/tK.i± 

[0 0 4 7] 

Smtt^^trlEt/Ki: LTti, ^x.t^ kr^-^>SM (v>fc*}»4 7^7 7A'h :5k 

-g-^ ABsm 7x.y-^mm, *<Dm&&i^*G+zmmftfr?-*i?wmfbft 
ism (650^-800 to t©iM, n^mm^^mir^Rmmmmt^^o ttz 

[0 0 4 8] 

^i^SS^3 5 OVfrb 4 5 0 < C<7)|SHl*]K&*K 5 0 0TJ&-L8 0 OtaTit 

oie5**^*t*i±, iMti&£tf*2 o or- 3 o otcTOt^^iH^tfyf^J; t> 

tfft^kVtf&^ZtteWl itsi>%^-t)K #tcFc^ s 5 0 0 0 p pm^T^S^t^ 
[0 0 4 9] 

M^tL-Cti, 2 5 0*CJB)LJi5 0 0 , C*»waj9ti*^*V>T^»*feiU ^15 0 

bK5 0 on&.±s o or&T^oflnf&^m -Mi:J:otiStt^i^^tJiS 

H#fffi1-&ti:M^ u (^)lfe±E L ± ^ tS^^ft * W t ^ ^ t'^ ^ o ttz, 

±MsmmimmfrmK£*x, mmmom^m^mm&i'Mi^ 'j?%<ti>i 5ti% 

[0 0 5 0] 

% L < liOTt 4 IcjES^fl-^lRfl-^^*!* i* 1 t$W~ 1 BSK, ft 

miE^2 004-3112371 
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[0 0 5 1 ] 

ist&Lti&m^uryiMSdn 3 )*. mx.\t^M\^')T^> (mocu) > mmt^- 

*y (T i c 1 4 ) > =^fcAt^-)^ (VC l 3 ) ^{ilfrSK^-c^^T'^T 
^ibtLSo iMIiLt#f>WMo, Ti, V^O&JRffi£"fb , J Vti'JffAl 

*Lfe&-ffiJB1-*£ Lv^o 
[0 0 5 2] 

a. siais, ^k'f >v ? ->aetKSi^> -m-fb^x, raft***© * a k> 

int. «riaK«-i: fcfc J:oTfe«fit^Mmig#^#e>tL^ 0 

^ o 

[0 0 5 3] 

v\ <t&^> «iLtf3 o^^i o^mnmowm^^frn 3 ) 

<OJfc!$s£|nj± ftoSMb*®** 03 x.tf/Fm&#* 

& if H J: 9 fm-tZ - fc***?* Lv^ 0 ««tt?tt, ib«tt:fc&*b#ffiift&««Krt^#iMfc 

„ m<btEtmi±^*feBx.^}f§ittm'e* ; 5>w^»i-^- 1 *>3&*tf s &&o ztK, 

&Jzlz&^X, 5 0 1~ 8 0 tSSrti i: J: ») WC^So 4^ ± 

iBjfsn&m, aMb^wstt^ntt^^ftdi)^ *>^©BMb»=«-b«jaTfca**wffl 

thfE#2 004-31 1 2 371 
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[0 0 5 4] 

7Xm<b'J^^^^ : Sr^iPl-^o 'J^^^^^^nL^^^, -J&^Kj£D-C£<b»??u H 
[0 0 5 5] 

tr, m^^t^o mm*, -m^nrnztiz z o o~9 o ortcs^.^^^ 

[0 0 5 6] 

friz* lomn-t&z-t m—mv%<o£*)&mM-e<D]&j8.Mm. (mm^ 

u-3 o o&v>L4 5 owummm ; mr. r>K^j tia-t-i , fciira 

-|£Pg?> £ «J Hf»«-ewjftj9sjie [*eil1rri&~«Hfc^TittK (500 t C£v>L800 < CH 
&) ; &T\ r»j£J fclBi" ©2M^fc!f^HWJL^ 0 
[0 0 5 7] 

[0 0 5 8] 
[0 0 5 9] 

[0 0 6 0] 
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[0 0 6 1] 

, flUx.tfs ft*aio^ui:«f"c, *fc»±«FC5 o o , cmT^'b^^T*-eoiajs 

^7i-C©MfflKi:*v»-c> **Jn-r*£ fcjFTfc&o SMfct?** 

[0 0 6 2] 

h!|#tt*3?L<ftT§**#'fr****o M?Sffifiltl6 0 0-7 0 0 

■c, L<i±me 5 o~7 o ot^fsatu n 2 . Ai4Wffiiiwt 

tMf^o £<Z>HK ItrfBL/c <£ 9 &-7fc^ (ini&3^£* 
[0 0 6 3] 

«ftl$Wt±*±*»1i*Wi;5£3 BlK^BStft*^ 6 5 0-7 0 OTCSftOiOK© 
■r**fr5ft»*afc*, ttfir^l-2H (2 4B#P^~4 8B#P.g) H«"t 4 O^fiV*. £ 

[0 0 6 4] 

m\,*m®%&m*M&'<£-?$>Zo ^^^nxnhiitzmm±mytmm^itL i f e p 

l»S0.5mA/cm 2 KT1IMFI (ft 1 70mAh/g) fcj&fcimasJfeW* 
[0 0 6 5] 

[0 0 6 6] 

fc-frtetb^ iK^mm (Mz.127 5 0*C~8 0 0V) t-fZ^ttmt Lv^o Mz&jgrt* 
raeK&T©fl^l$M#»tf:h,*o na^JR5c*fcL i F e P0 4 h©S^fcjEMfti: 

ffilE#2 004-3112371 
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[0 0 6 7] 

L*U /pStt^+t?, 7 5 0t^ii5?SS> 011 x. 1*7 7 5 "C"e*«J«L*:lft* 

F e P0 4 m&ltjEm*U&A,fz&mL inmW.m*. Hft0.5mA/cm 2 j:t 
mi 6 0mAh/giv>^I^fl 7 0 m A h/ g UfatffcJftB^*** L, 

[0 0 6 8] 

^J&fcfr-S SiSLiFeP0 4 >K fflJS^SEtt* 

«l«r*?|jfei-»^* , **3t*. 7 7 5 - 8 0 0WfiOfiSC«t^-^«H^ 

[0 0 6 9] 

o *Rf£, M#^I£.Ph^^M 5 0~ 1 0 0nm||Oi^l~2|f%, 1 5 
0-3 0 0 n mmBtom&lZffi 2 . 5 ~ 5lf i M^t^i t^'lt Lv> 0 

O^^-fcW^^-CL i + >f A!? . *Jw^Jfe*tt«6*iB:T 

[0 0 7 0] 

(c) : 

[0 0 7 1 ] 
[0 0 7 2] 

miE# 2004-3112371 
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13/ 



m&mizmz) . l i + rai^t«w*a^o « 

.©*Mft#*»fcfc©»***fc. mX.HL iPFe, L i C F 3 S 0 3 > LiC10 4 f 

(ommmmmzmM mttzmwrnmn, r tub o«t«t«»R *fifl^**>i'**«Jt $ 

■cm«irt*»JS3*L*o — H*M*JRUf-^A«rfflv^ii#, H*T?ttL i (O) / L 
[0 0 7 3] 

is— ^fcmiifi^-^a*^-e»ALfc3'f >aiy f->^-^*^, am&x->- mem 

[0 0 7 4] 

M&JRx*ttiE**m^O K-fcf^WISfc LTf^fflU MtgUL i F e P0 4 
RtfBMMBF e P04 Ol^Witt 4: IrI± $ * t V> 5 TiTltt^ 5 o 
[0 0 7 5] 

^tc, tve>l'^lt (ID 'JffAOTLii»^if (III) (D-tfi 
[0 0 7 6] 

itr^^i d ^ jStcs^) v >mi^ , ;^-7 aiotl i sMb&oy >HMfe*±, 

[0 0 7 7] 

«t> a ~ c {i^mii^ (ml i muwut) <d®w. zLvmai. d~f imm.Mm ( 

«rL i IEMStc) <7>*0$> ^i, Xt^tSBSr^i-o uityfli±{;i^^ilt (IE* 

S^tfSo @2a^l»^t, ^lEH^Oi a fc«1*a*iB;v>IE**r*|-<7>* 
£\ «*«7C****JK:jfei*0{i||**fs IE*#*k XtTO#R<0 3 B*>« 
fl-C* *K ^m^sttf ^OtLT, L i ^i#;S^}i%SL i F e P 0 4 fc^Kl&L i & 
ftStlfcF e P04 0%#M^x*[6]mnI^oTSi*LTfi : < fb*L& 0 *<Dffi, L 

i + -ra-^MIiWfcLTttttL i $tL^FeP0 4 rttt«ra* t tt^JT?* U . i 
fcL i ^fUfcL i F e PO4 Ort&fci§& t fcHiTCabS £ fcifr^ 
dKWfflO*|^®±S:TOLT«»3R«t>K:lH*0* , *1)^t?** (fcrffU LiFeP 
04©Li K ttzitF e P04 i mf^J b *#Afc*fr»±, -g&OL i 

e tfliMiMl^FeP04 F«3«*iI»K ***t*»T^«RiaKHffi*o S 

>K llOL i + << *>*«*#TB±**ttll»1"*l*^ iLi + ^VOxl^y 

ffi|E#2 004-31123 71 
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fc) o t£oT, L i + << *>RV?W. : ¥-<?)mffi&W)&%.'<? Y )V*m.%-W<D-£mz&^X<t: 

r&oTiiffi-^- i:^^^o -0^46, & LJ3&L i^t^F e P0 4 O^mi&^te^^ 
UMmtKlBte ±V*L i + ^ *><^»i*«flflJ£*LTL;£ ?o 02 b~cOT 

^^^p>*w^^ttr, i&l i^b^FeP0 4 ^<Dm : ^<D^wjmm^< 

#^M^CT^mmJE^±#LT^< t#x.«b*i£o &L«KML itWFe 
P 0 4 7WiH4-e&£ i: > ^c«*^ c t xmmx £ -f, £ ^^rf&v^^SfiJffl^-e^ 

[0 0 7 8] 
[0 0 7 9] 

mz*£, mmmnmm mwcm^M) jkv s frm&mzi&T%v-Ym^fa±.*mm-rz> 

tzfrtztt, JfL i MTtML i F e PO4 & itfKL i m^F e P 0 4 ^W^atm^S- 
[0 0 8 0] 

^^O^^Jg^^^^(± < ro^^I^•L-C^a6T^:^^^ : l:*L^ HI 2 b~c 

%mmi*. m2*<Dmwttz, m^i$jEMtt^&*<vi&<v3^mK&^xi>mmz-&2>z 

[0 0 8 1] 
[0 0 8 2] 

mm&m%mt lw-^^a cv) fc^-fbs-tt^L i f e po 4 jemu®*, &t 

<o^Mx&j&Ltz 0 

4.4975g<^>FeC 2 04 ■ 2H 2 0 (^^^X*^^f±i^) , 3 . 3 0 1 5 g 

o (nh 4 ) 2 HPo 4 (mytmmjimm^&u, > xtf 1 . 0423 s ol i 

0H-H 2 0 (#$0 &CB&1 . 5mfem<D^? S -fr*l3Qx.. 2mmi^n-7lf-X 
^^v^n-T^y h ^^1--i>^M^-;i/5 )V*m^X 1 . 5I$W»# • m&&, MffiT 

5 OTCKTlEjftLfco tfcflM&OJRfl-OJfiMfc • I^ll(:3MAti?^AVC 1 3 (ftjfeil* 
«I*«St4ftt*) * 0.0 3 9 3 giPx. (ttriSFeCa 0 4 • 2H 2 O^FeCML 

Tc^it-e 1 m o i%izmm) > ^«a»iL#K:Ti . 5i*H»* • a-frb-ciftianrre 

i&Zntzo Zti*7ns$i-M&'Z>&lZXti, ^N 2 * 2 0 0 m 1 /^O^iTjIjniL 

ffiiE#2 004-3112 3 71 
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[0 0 8 3 ] 

t^LiFeP04 tmfcZiL *<Dm<O^1&y0<O®%f^-?teMit>hi%%fr<>t: (El 3 
i:XiSiM**^t) o R]Effi#*l-CWLT I C PSSjfe#:fti*K:J:S5G*#*ffc 

frofcti*, -e^Mte'J > (P) ^mxSt^JfcKL-T, (Li : F e : v : P) = 
(i.oi:o.97:o.oo89:i) -efcofco i^l^fs. ^s^A^oi&lra 

[0 0 8 4] 

»fc*MJfc-e7 0:2 5:5 J: ? • i&i*L.t\ J¥$^0. 6mm©~>- b 

[0 0 8 5] 

f<^t, ^f>^i3^f>ii^~^ (itcR 2 0 3 2) iz&m?-* 
*\ ^iiM^v^uymmm 5) sr^L-cg&Atu m#m 

t LT1M©L i PFs St^L^v^^ hOl/ 
[0 0 8 6] 

J£Jl_L<59 J; -9 K> *»9lO*Jt**K: «t oT#;fcIE*#J'#l-**L&^3'f vlz^IjtK 
^L, 2 5tC«v»t, iES^Vf h^J 1 ^ttma^^ i 9^^iS:mmMJg0. 5 mA/ 
cm 2 , 1.0mA/cm 2 ^1.6mA/cm 2 3 . 0 V ~ 4 . 0 V ©ttflsWEEIfi 

ttSio±^:4ofc e SfcK, H3 ^f-f ^;vBfoc:om7fe<^3felfcmffii^£[II4 
^ f fcftJfe**«EM 0 . 5 m A/ cm 2 fc^t&ife*^ * ;w#tt*B 5 fc^o 
, £*Lfc<Z>#dMK ovarii, &3fJeWi, A^oHa^JR5G**-S-triE 

[0 0 8 7] 

gl, EI 5 J: 9 > *»W0VC l 3 i&tafcJ: iJffcfiLfc^VfrAtt'fr'ffc'J vRft'Jf- 
V&JE&tt&X-te, %MI%f£0. 5 mA/ cm 2 l-*3V>T, 1 5 1 mAh/gHit 

m&fc t -9- -f * amh titz 0 

[0 0 8 8] 

^M^J 2 

mm&mytmt LX?u& (Cr) fc^-g-ftS-^fcL i FePC>4 jEUttW*. &.T<D 

mmmmm 1 <o 1 m 0 1 % t a t^tiEif fl-n v^: v c is Kftx., k 
• js^wkc r c 1 3 mm 9 8 %> v -9--^ v ^ t ? 

K (Research Chemicals Ltd.) S] tO. 0 3 9 6 g*jfi0U Jl 
mf&&Vtz&m*, Ml ^<P9i«f)KCftv\ Cr^lmo 1 %«-fr<b$*fc L 
i F e P O 4 iESWfi-Sr-frjS Lfeo 
[0 0 8 9] 

ffiSE# 2004-3112371 
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*©flj5fctty > (P) «m5c#-t^Jt^LT, (Li : Fe I C r : P) = (1. 
0 3 ! 1.00 10.0 0 9 3 : 1) "TNfcofco £0*nA«^[tfEtt#J&©X*B*fltf* 
Ttt, 113 Msi: A^ra-o^y L i F e P0 4 ©0*f^-^O 

* ** j& ti> * ©4fe©**M& ismf tr - * tis* fe tt & * o o 

[0 0 9 0] 

It;, ifc*&««»«R0. 5 mA/ cm 2 £ *3 & ft** 'f * ;V#1±Sr® 6 Kt^o 
[0 0 9 1 ] 

M^l7GftLt^nA (Cr) *«MS*fcL i F e P 0'4 IEt#fl-«:, \>XT<D 
[0 0 9 2] 

MiaUM 1 <D lmo 1 %/t^-y«>A«^tjE**f«-*atfcfflv»fcVC 1 3 Kftx^ $6 
JMfeOjKfi-OW* • M&Ml'C r C 1 3 • 6H2 0 (ffl.&9 9.5%, *P:3fe#II&I**fe5S; 

&*tsi) to.0666 gmanu mm^Lt^m^ mmm 1 m—v&mzm. 

Cr^lmol %«^k$**:L i F e P 0 4 jE*#«-*-frJft b/c 0 
[0 0 9 3 ] 

^5, V > (P) *j»7n*^;Hfc^Lr, (Li : F e : C r : P) = (0. 

99:1.02:0.0087:1) T?*ofc 0 t©^nAtt^-fbIES*i-*l-OXjBlia*fj|S* 
&C:j3V>T&. ES3 fctet A, i^|W| — <D*V tT^lliffiS«it«r*1"S L i F e PCU OHlifftf 
- 9 <DfrtfM> fe ft, *0#<WilMfelII$r if- 9 »±B* fe ttsflr^o tzo 
[0 0 9 4] 

ltd, Jfc^felllfSO. 5 mA/ cm 2 fc:mt*ife*^>f *^#14*H 7 fcarTo 
[0 0 9 5] 

SU £ J: ^ El 6 > El 7 J: «K *»W<0**« 2 (DC r C 1 3 , £.tfglifc0l 3 OC r C 1 
3 • 6H2 0<OWM\zSl H«L^^nA«^tU ^^y^ 

55JfcS#1±£^U ^C&mmSfE^K 0 . 5 mA/ cm 2 K*3V>T 1 5 0~ 1 5 1 mAh/ 

, jtttfl9*3feL^ , 9-'f ^;v#tt**#fetL^ 0 ttzztih<D=i4 ym~^w.^o%WLmmm. 

[0 0 9 6] 

#»i:Jpl7Gfi£ LTif (Cu) *tt^b^*^L i FePCU IEfi*m*, »T©#H 

huKHWJ 1 <D 1 mo 1 A«^fciE**f3H-«ljt^fflv>/sVC 1 3 left*., K 

• m&MKC u C 1 2 9 5 %. »3t*6HIX*«tS:tt«) =s-o.o 

3 3 6 giJBL, jfili^t^Wlt HJfcfli 1 fc£< W— O^flgfcffcv^ Cu^lmo 
1 %^^fc^-fr^L i F e P04 IBKfcl-fl-fc'&JSL.fco 
[0 0 9 7] 

w&zwmLtzo ttz, miEmttftfcttLx i c pf&ytfrft&fcx ^fct 

-e-ofejfctty > (P) afeifcTcS^e/UbKL.T, < L 1 : F e : C u : P) = (1 . 

00:0.96: 0.0091 : 1) x~$>oiz 0 ^(omm^itJEmu^xmm^x^Kis 

V>T&, H3 1 15 ^ A, f [WJ— CO '>> trvSLi&JMfNtfc^-t&L i F e P04 OlUifrfcf-* 
<7>*j&*jt,fe ft, Z<Dm<Dyfm%dM$r fe fco 
[0 0 9 8] 

ffifE# 2004-3112371 
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lfc\ f^ftlHOT0.5mA/cra 2 K*J»t*ft*"fr-f 9 JHfctefcH 8 fcTF-to 
[0 0 9 9] 

^1, HI 8 X »K *»CuC 1 2 >)MLf:itMV VBMfeV AiE 

iMCJ;ot, 0 . 5mA/cm 2 K:fcl/>T 1 5 1 mAh/gKji-f& 

[0100] 

mm&mjtmt ltmi& (z n) %m&fcmt?zL i f e po 4 M*t«> j^to# 

trtanjfe^ 1 <o 1 m o 1 %^i-^j^7 ^m^-itiEmum-M^zm^tzv c 1 3 k^*., <e 
• ®&m\- znch cmk 9 8 %, fn^^xn*^t±^) & 0 . 0 
3 4 1 gj&j&nu jfaia-frLfca^tt, mmmi t^<ra— ©#«fci£v>, znHmo 

1 %*R£"fbS*fcL i F e P04 JEMtt®*&!&LtZo 
[0101] 

«Ftt*fHKL^o trtu |WjiE®#3^^MLT I C PUjt^ffit' X&?mfr%T*ft<?tz£ 
c:^. -e^MteV > (P) afe^TCSR^^JfcCLT^ (Li : F e : Z n : P) = (1 . 
0 4:0.9 8:0.0 0 8 91 l) T?&o7t 0 c©iE«&«'e-fbjES*f-*l-ox 00^*1* tc 
i3V>-Cfc, 0 3 t5 A, iflWf— <t>^- V If >ia*lfl*jt**f * L i F e P0 4 ©|H#ftf- 

[0 10 2] 
[0 10 3] 

ii, H9 <fc «k *»moz nc 1 2 ^jdicj: g f&K LfcSMMfcfrfby ^m^u A 

1EmMPr\ZXoX^ %WnUmW.^St0. 5 mA/ cm 2 fcj3V»T 1 4 9mAh/gCat 

ScSfeLfciM ^^^#?)afco 4 ^Ciomffeo^gcmfflj^tt, H4 tc^L*:VC 1 a 
» j: 3 ^ v * A tt#<b 'J > M V f - 9 A jE*## fcffiffl L t A < MtzMik* 

[0 10 4] 

*«ifeJR5n3lEt L"C-f (In) tIM?^:L i FeP0 4 £i«, & 

miB^ife^l 1 <^> 1 m o 1 %/ < f^> f '>A^'fbiE^*j-M3ti'ffiv^cVC 1 3 fctt*^ 9£ 
ftOHM^-i^CInCh • 4H 2 O (i*»i:U^|fi7 4-7 7% 

> 3ffljfc«iiix**lc^:tt») * 0 . 0 7 3 3 gSSflnu JfftiB'frL.fcJBJifl.wt. Hifeffll 1 

< ft— <&^JWfcf£v^ InHmo 1 %=Jg£"fb£-££L i F e P O 4 jEffi^-fl- * L 

o 

[0 10 5] 

-e-OJ&Jfttty > (P) ^ig^^^Jt^LT. (L i : F e : I n : P) = ( 1 . 
01:0. 98:0.0085:1) x&^fzo £tf>f vywiMIStPXftillr 
jg^K&^Tfc, 0 3 tlitA/iflWI-O*'; tr>iflttfifl|ji ! S:5tt-*L i F e P04 

bf - ^ <Dfr&n> h -e oit&o^B% ® #f tr - ^ tie* e> *> o ^ □ 

tiiiE# 2004-3112371 
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[0 10 6] 

lfc, SmiWS0.5raA/cm 2 H is It & Jfc^- f * *#tt*H 1 0 Kwt 
[0 10 7] 

SSI > HlOiD, I nC 1 3 • 4 H 2 ■£ «9fE3& L/c-f 

fty ^fcttyf-^AjBteH-fl-fcio-r^ 5mA/cm 2 JwiSV^T 1 5 

2 mAh/g ^M^fc Lti±M^iv^ifit> ^TOfiiTttl <b 

[0 10 8] 

&m&m%mt VXAX (Sn) **£flsS*fcL i F e P0 4 IS^t, KTOf 

BtfiaHS&fS lOlmo 1 % A't y ^ A t^ffilllfi-ljl tffl V^; V C 1 3 t'TCx.> ffi 
»&<0IK*l-<0*H* • ft-MfcC S n C 1 2 {mm 9 9 . 9 %> ^I3t#ll*X*«c3S:tt«) * 0 . 
0 4 7 4 g»L, WtftiR'frLfcJSmtt. 1 W— ©¥«Kftv^ Sn^lm 

0 1 %tt^k$*/SL i F e P O 4 j&fi&B-fl-fc-frJfcLfco 
[0 10 9] 

£^ f^ttli'J > (P) 3!fi£5G3lS*MtKLT\ (Li :Fe:SnlP) = (0. 
97:0.99:0.0091:1) -C*ofc 0 £tf>*Xtt^fc:M*m©XiR0ffitt*fc 
J3V>T*>, i3 ^ tii: A,ifIWI— <^^-V if >ffl«ffi*ji i S:^r-tSL i F e P 0 4 OE*ftT- 

[0 110] 

1 J^MlIfS0.5mA/cm 2 *$*tSlfc«iM * 1 1 fcTF"* 
[0 111] 

mi, mi 1 J: *»SnC 1 2 *a»fcJ: «3^«L3fc^Xtt^«fbV >BMfeV*-* 
AJEffi*tfi-»-J:o-C^ ttlllflO. 5mA/ cm 2 Wv>tl 5 lmAh/gCl 

W^^uit^-f ^;^tt^#^tt^ 0 ifci»lio*ftti»n, H4 ktfL^vc 1 

[0 112] 

H#S$18 

mm^MTtrnt LT^X (S n) «r«-frfk«*feL i F e PCU IEfeft$-£, J^T<^¥ 
t&SB^ifefll 1 1 m o 1 t y ^l^ffiMH-Sitffl V^f; V C 1 3 left*., ft 

• a-frtc s n c 1 4 ghk 97%. m^mmxmw^nm z o . o 

6 5 1 g«]U Itft^LfcMli, aafcm H— *>gMSfc«£v^ Sn^lmo 

1 %t*frfb**fcL i F e PO4 JEmtt&*&$uLtz 0 £ ©jE**r«-fc*t LT > Hifctf!) 1 

KitLTI CP****ftK:J:45c3R^*f*tfofcfci*. ^<Ottfttiy> (P) ^Stc 
St^vJfcKL-T, (Li:Fe:Sn:P) = (1.03:1. 01:0. 0089:1) 

[0 113] 

miE# 2004-3112371 
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il&fi#jt«:^ri-4L i FeP0 4 <E>@«f "b*U *©«!W#M&lHiar * 
10 114] 

1 i^&ITOSO. 5mA/cm ! HiJtt*ifc*-9-^ * A'Wttfca 1 2 

o 

[0 115] 

^l^J:O f lIIll,lII12ct»)> *5kW<om%m 7 <D S n C 1 2 , XU^&Sfcfll 8 <3 S n 
7FU ^EttWSSE** 0 . 5 mA/ cm 2 KiJWC 1 5 1 mAh/gt:lt-6*jEMt 
*/w&tttf f Wfcft.fco *fc£*t-fc^Wife<a3EMia*ft^ H4i:^UVC 1 3 SSirafcJ: 

* (0^*1*) o 

[0 116] 

«a^S5c*fcLT*'jr7'> (Mo) *H^ft?*fcL i F e P04 iEitftSr, 

flrSBHifefll 1 © 1 m o 1 % A'f y* Al^klStftlll V>/; V C 1 3 fcffc*., se 
»fc*>Hifl-«>»# • ift^fcM o C 1 5 (ffi^UXm^ttm) ^0.0 6 8 3 g» 

u iitfi^iitMii, t^<ra-w#jm^v^ Mo^imo i%«-e-ft$ 

■fcfcL i F e P0 4 lEmtt&*&J&Ltzo 
[0 117] 

-to&j&nty > (P) *HS5B***'JfcfcL , r, (L i : F e : Mo : P) = (1 . 
01: 1.01: 0.0089:i) -cfcofco ^7*>^^bjE®#^<^x«aii*f 
J^mt'^V^Tfc, S3 tat A,f|WJ— oa-y tr >s*NMfnt&^r*'* L i F e P 0 4 <DU 

[0 118] 

1 fc. * *:^5lSc*«i«apJK 0. 5mA/ cm 2 K^lt^ifcrn^'f * 1 3 fcj^"* 

o 

[0 119] 

£1, HI 1 3 i 19 > *H?i^Mo C 1 5 ttia iJ^Lfc^'J /f >MV 
V?-y&jEMttUK£ oT, 3ttt«««EapjR 0 . 5mA/cm 2 KiSV^T 15 3 mAh/ 

fcVCls *Sn 9 Att-frftU ^Sfc«cUf-'>AiE*3H-*|-*'ttfflLfe»'g-fcA< 

[0 12 0] 

mmmi o 

#Mftfc*5E*fcLT?-*> (Ti) 4:«M$^LiFeP04iES^> JBITO 
^/IH^^J^I Ltz Q 

mz^mm 1 *> 1 m o 1 %^y*A«^fcjE*#*mitfcfflv*fcvc 1 3 t£ 

• S-frWfcT i C 1 4 (fl?fe*fiili^ttll) ^0.0 4 7 4 g« 
U JMHR'frLfcJBlfl.tt* #d&#!)l fc^<H— <0^JfiKfi£v», TiHmol %tt^-fk$ 
Hiz L i F e P O 4 JEM#$-£-£-J& Lfco 
[0 12 1] 

ffi|E#2 004-31 12371 
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-e-<0SU$»iy y (P) afeitSTcSE^/HtJcL-C. (Li : F e : T i : P) = (1 . 
00:0.97:0.0087: 1) Tabofco £Of-^>a^kjE*#«-OXiSl|II«ftt* 

t-^-cfc, H3 tfsfc a^^rt— o*v tr>ffl<sjMiiaE*^ri-« l i f e p o 4 ©@«ff 

[0 12 2] 

lie, * fc3tett«*«flPJK 0 . 5 mA/c m 2 fcjfcttfciMfrfr'f * >H&tt*BI 1 4 £^-f 

o 

[0 12 3] 

HI 4 i »K '#3&93©T i C 1 4 ittfcJ: IJfl5«Lfcf-^ Vtt^fkU >9tt'Jf 
^AjEfig^lCtoT. ^EMIIMO. 5mA/ cm 2 tciS^T 1 5 ImAh/gC 

i s Mi k «t * y * a «^<k y ymrnvrvj* lEmum *&m t t a < i&^b 

[0124] 
1 

mU&m*^*%^L i FeP0 4 JEffi****** ^TO^JHR-C^b^o 

^km«m^l&v*j^^ nmmi t<£<m-<D^miz$t\,\ l i f e p o 4 ie 

[0 12 5] 

-!-<?>M(i'; > (P) **»7c^;vib^LT, (Li :Fe.:p) = (1.00: 

0.9 8 : 1) -Cabofco i^MJnIE®*t#^X^Is3ff^^i3^T^, H3fcft^ 
if|WI— <z>*y e>Mftia#3t*^i"* L i FeP04 o0Wtf-*o*a*i.£*u -e^jfe 

[0 12 6] 

iic. ?frm<D35mw,M*m4: %?zft%im.mm®mo . 5mA/ cm 2 k 

[0 12 7] 

mi, RU*m 4 ~H 1 4 *Jfc«£i-a fc HJfefll 1 1 0 o#«^JR7C*«#<ISjE 

[0 12 8] 
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mi] 







($*J1 mol%-^*D) 


®mm*.i&n®m. (mAh/ g ) 


0. 5 

mA/cm 2 B# 


1. 0 
mA/cm 2 B# 


1. 6 
mA/cm 2 B# 




v 


VCI 3 


151 


145 


139 




Cr 


CrCI 3 


151 


146 


139 




CrCI 3 -6H 2 0 


150 


145 | 


140 




Cu 


CuCI 2 


151 


144 


139 




Zn 


ZnCI 2 


149 


143 


lift 
100 




In 


InCI 3 -4H 2 0 


152 


147 


141 




Sn 


SnCI 2 


151 


145 


138 




SnCI 4 


151 


145 


138 




Mo 


M0CI5 


153 


148 


143 




Ti 


T1CI4 


151 


146 


140 








142 


135 


| 128 ! 



[0 12 9] 

1 

If^lTctttt^ty^A (V) ^t^b$^:/cL i Fe PCU 

mtmmm l^imoi A«*ftjE**f«*iiic**u vc 1 3 tzttx.xm 
ytmmjiMW&tftWLi'x-vw^i-vfr - n*»»voc2fl4 • n H 2 01:0.0328 
gmm-kLtzvmit, mmm 1 ^<r-c#ik«9^ 1 mo 1 

<LL i FeP0 4 jEH*r^*^L/i (££-Cli, 7kffi& n «r 2 fc^LT^TJD Ltz) 0 
[0 13 0] 

ti^, (P) **5e**JMfcfcLt\ (L i : Fe : V : P) = (l. 

03:o.98:o. 0092:i) -e^oTto £o/^y^Att^bjEtt#«-«>Xj»ia*f 
«f*tz^v>-c4, S3 ^ t5 1 a. f iw] — co=^ u tr>iiiftSfli«s:^r-r*L i f e po 4 <om 

10 1 3 1] x A ^ 

2i:, $/s3ffift«*««K0. 5mA/cra 2 £ is »t * StfT'M * ^#tt*H 5 

[0 13 2] 

A^^tM^^iajkA^n'f ymr.^mm^ $#^i^voc 2 h 4 • nH 2 o 

[0 13 3] 

##0!)2 
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Ii^I5citLt^nA (Cr) *IM^:LiFeP04iEim &T?> 

mmMMM 2 S^WJ 3 <7) 1 m o l%^n A^itjEUU^Mik^M U C r C 1 3 
XtTCrCls • 6H 2 OCfti«IIf»MS^ACr (CHsCOO 
) 3 £0. 0 2 7 8 gmMm&VtzVM*. mMMl t^:<|W|-0#JlR«oT, lmo 
1 %^nA^ftL i F e P0 4 JE^#«-?r^ L£o 
[0 13 4] 

d^>, ^<7>m^{iU > (P) «i»5c**^JfcKL-c, (Li :Fe:Cr:P) = (0. 
99:0.97:0.0094:1) "Cjfeofeo £©*nAtt<gtffcjEfi*W©XfcH$f*S* 
Kiswrfc, 13 A.iflWJ— <^>^'; e>Mifciiiflfcfi L iFePO* ©EHfftf 

[0 13 5] 

2fc, S/:«lIM0.5mA/cm 2 fc*»t*Jfc*1M * *#tt*H 6 * -fclTH 

7 fc#*T^-to 
[0 13 6] 

^1 fcjt2, HI 6 is <£ HI 7 «rjfc«i-*i:, rCh> S.WJfcffil 3 

r C 1 3 • 6H2 Offitim X 0ft«bfc^nAtt^bjE«*i-3H-Srjfia^« ="f >8U&* 
jfett, $##M2«Cr (C H 3 COO) 3 r&iDK J: ijffciRLfc* a At*frftjE*##l-fc 

[0 13 7] 

Ja^JR5c*fcL"C«H (Cu) mft§^LiFeP04jEI#tt*, £LTO#W 

TttFlBHifefl) 4 <£> 1 m o 1 %IH«^<fcIE«*f*^ifc:**U C u C 1 2 Cftx.T|]*ii 
IiWSW--MCu (CHs COO) 2 • H2 O£0. 0 4 9 9 gj&ttl£ 
H*fefl!l ^<W-OfJBi:ft^t, lmo l%81t*&"fbL iFePCU 

mf&^^LT, <?- fHELfco |WIiES^^*l-L-C I CPfWfe^J: 

hjtmfr%t*ft-o?zhZ-?>, *0>&J&\tV> (P) afeip^cSR^/Ufc^LT, (Li : Fe 

:Cu:P) = (i.03:o.98:o.oo93:i) x*$>otz 0 

[0 13 8] 

^(Dm^itwrn^xmrn^m^^xi,, mz tizt/vzm-otv tresis 

fifllii**i"SL i FeP0 4 <£>le]#r If- * OfrWJLb*.* *<Djfe<W*6Wli#r£-**± 
10 13 9] v ^ ^ 

n-f vm~^MM<Dmm^^ */nc sit (iit'f^w £^ 

[0 14 0] 

^1 t3E2, jBL&ms*}£&-t&t. mmm4 <Dc nc 1 2 aaracj: *)ftMLtzm&& 
ftiEMttn* ymr.XL'mmi, **t«3ocu (ch 3 coo) 2 -h 2 

[0 14 1] 

t grjj ^ 

mm±m7tmtLxxx (sn) **#ft**fcL i Fe P04 E«*r«-*, &t*># 
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mzmmm 7 ^^nm^ 8 <o 1 m 0 1 % s n^^ra^M^** u s n c 1 2 * 

fcliSnCh C«iLr»**iaiSXJ|*teS:tt«'>a^K^XS nC 2 04 £0.0517 
gjfiJpa-frLfcJBH^tt, 1 t£< m-V>^MK'&oX, lmo l%Sntt^fcL i 

>f >S-^:m^^«L. -toEFtefcMiLfco l^ljE^IW^tw^LT I C P§£M&5" 

ftftfc:J:&7n3f0-*r*firofcfc£%, (P) ^TC^^^Jt^ Lt, (L 

1 :FelSn:P) = (0.97:0.98:0.0096:1) -cabofco 
[0 14 2] 

io^Xtt^<kiEffi*j-*i-oxj|ftia*f»*^i3v>r fc. H3 ^^ra— o^- v tr>a 

[0 14 3] 

2 fc, JMtliM0.5raA/cm 2 fc*5»t * *#tt*BI 1 
1 2 C#-£T^-r o 

[0 14 4] 

8 0S nC 1 4 »)ftfiUS na^'fkM*i■fl-*a&^^3'f ^M— ^c««ltt, 

[0 14 5] 

##$15 

mm&m%mkLrr*> (to l i f e po 4 lEMtm*, \>xr<n 

tWaaHJfiW 1 0 <0 1 m o 1 %T i IMIStSCifL, T i C 1 4 
I«f SliHf ^ > ^ h K € 7 v - T i [0(CH 2 ) 3 CH 3 ]4 £ 0 . 0 8 5 1 
Mi-a-L£^i±> HJ&fl!) 1 k&< m—<0^mK$tvX, l mo l%TiIMLiFe 
P04 iEMft«:Mt^o i^jEffi*ffl-t-**U-C, 3£%0f 1 Bl— O^ftC J: <9 3 >f > 

JCJ:45c*«-*f*ffofcfc£*, -e-c7)M(iV> (P) &&7cX**'ikK. it, (Li : 
Fe:Ti : p) = (1.02: 1.03:0.0090: 1) x&^tzo 

[0 14 6] 

■TOT i tR-g"fbjEfli*r»OX«llsI»fi(&*^*^T«), 113 fctei ^[WI — tr^n 
>(NM&ii*#i-aL i FeP04 Oiatfrtf- Z<D%<D7t®mU$i^-? 

[0 14 7] 

2K N J^tl»S0.5mA/cm 2 fcfclt Sfem^-f * /H&te*H 1 4 
[0 14 8] 

3cl t^2, RirHl 4^ftSi, Hi&flll 0©T i C 1 4 ffiiJDfcJ: Df^«Lfef- 
* >^'fbiE«l^«rjffi^/£3'f vgr 5 OT i [0(CH 2 ) 3 C 
H 3 ] 4 Ij^mt^f-^ >m&4t]Emttmzi£^X±£te®M1&m®-Ek*7FL, 

ttz^M* fr&ikiPW h K5fc# $ tLT v> £ £ t -2) 0 
[0 14 9] 
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[*2] 







0&1 mol%^«]) 


to®m*;i&'mm& (mAh/ g ) 


0. 5 
mA/cm 2 fi# 


1. 0 
mA/cm 2 B$ 


1. 6 
mA/cm 2 B# 




V 


VC 2 0 4 -nH 2 0 


147 


140 


133 


##0>|2 


Cr 


Cr(CH 3 COO) 3 


148 


142 


134 


##093 


Cu 


Cu(CH 3 COO) 2 «H 2 0 


150 


141 


132 




Sn 


SnC 2 0 4 


142 


136 


128 


##«95 


Ti 


■n[0(CH 2 ) 3 CH3] 4 


146 


138 


132 



[0 15 0] 

HMM 1 1 

*Wtt&*£Wttt 3 A (V) m&itL i F e P0 4 jE*#fl-&, £lTO¥ 

4.4 9 7 5 g©FeC 2 0 4 • 2 H 2 0 (ft##&l6I*He5*£*fc») , 3 . 3 0 1 5 g 
© (NH 4 ) 2 HP04 («#«3*I**S;£rtfc«, #») 1.0 4 2 3 gOL i OH • 

h 2 o cm) ^ ^it^sMAt^^Avc 1 3 (mttmrnn^w^nm) 0.03 

93 g (HiTfeFeC 2 04 • 2 H2 e « LxfSf Jfc"C 1 mo 1 %lzftM) frbftt 

1.9 0 0 0 gC0.0 9 7 5 g <omi&8t 2 5 0 7 f- (7 K^A att« 

MCP- 2 5 0) frinx.. * $ £ fcWaMMCC 7 7 5 TJICT 1 0 P# 

mfrmmLtz {if^mum^hmm^^txmm^^ntz) 0 

[0151] 

*v ^^mm&mmzmi-zL iF e po 4 tmfezn, fromn^mmomvrv-jnt 
x*ia*f * h \m^m^(D * am*> h & 1 1 & * , mr i*x t 

5&fl**rfrfTofcfct^ (P) ^TG^^Jt^LT. (L i : Fe : V 

:p) = (1.02:1. 03:o.oo88:i) x^^tz a 

[0 15 2] 

M«S0.5mA/cm 2 i:t, 3 . 0 V~ 4 . 0 VOttffcWffteH-CfemaESfeift 

m*«i»?jgL7t:fci*, *d»*m */n::£*tsft*lfc*#* (iiot^^w) ttfs 
■to ZhK, i^ltfero&lt'f */Mfctt*H l 7 ^-fo 

[0 15 3] 

^3, mi 6, MBl 7 ^L/c«fc ? fc, *»W©VC 1 3 MEWkLfzmm 

5mA/ cm 2 fc*5V»T, ^jEH^SII^* 1 7 OmAh/gt^f t^iftt^l^ 

miE#2 004-3112371 
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25/ 



iti6 2mAh/g*ajsu ttzmtbr&feLtzvJt^mmhixtzo mi 6. 

[0 15 4] 

#g»J 12 

2»mttHSt£#rtb$^£* n ^ (Cr) «MLiFeP04EtW*, &.T<O^M 

mmmrn 1 1 o*«tt^*«fm- 1 m o 1 %><*s>* A«^tiE*w«**fcfliv>fc 
vc 1 3 tiMVt<om&<r>»& ■ m&®Kc r c 1 3 mm 9 8 %, v -9--^ • 

5 * ;vX • U 5 "r y K (Research Chemicals Ltd.) S] *0.0 
3 9 6 g«U »*tB^Lfe^tt. mmm l l B-O^KfcttW Cr^lm 

o 1 %«-frft3-£fc«flL&*#fffi-L i F e P 0 4 JE******^ L-fco 
[0 15 5] 

*<D®.miV y (P) ^TU^^^it^tT. (Li : F e : C r : P) =(1. 0 

3:1.02:0.0090: i)-c*ofc 0 5G***f*&»TC]fctf? 

lei ij^C7t^7& s 3. 7 4 If % $ tt t v> 5 d i: o fco M^nA|^klEI 
XjMUII*r*S*-CW\ HI 5 b&tA,h:W\—<0*V V >M&&B&*%~?2> L i Fe 
P04 ^0Sftf-^^*^'btt N ^(ryW7^mmW^^-~9 f±B*S> fco 
[0 15 6] 

^-To £fc£<awm<&ftJfc*ffl*Mi- 01 6 c^l/;vc 1 3 mm z zQ^^ffifc 

[0 15 7] 

3kMM 1 3 

«ttftt*«fffiHfc^A (Cr) imiFeP0 4 jEW, EITO^H 

mmmm 1 1 tf>*«ttjfe3R#ftH- 1 mo 1 y s a m^tiEmu^wkm. t-m^fz 

VC 1 3 KftiU fc*ft©«#«>»#- »£*fcC r C 1 3 • 6 H2 O (««9 9.5% 
, jft^ittlixm^^tt*) t0. 0 6 6 6 g«J0U »*»frLfc]2W».tt. £*fc« 1 1 
k^<W-Ofl0llcftv\ Cr£lmo 1 %tt<frffc**fc»mtt#**ftB- L i FePO 

[0 15 8] 

^OilUKtt'J > (P) /Wfcfc:LT\ (L i : F e : C r : P) =(1 . 0 

1:0.97:0.0088: i)-e*o7to 5c*^«f*»?>ai«^tf^^^^» 
KJ: U 3. 6 9lt%tt$>fCV^C:!:#IJofc. i <D9 n A«<6-ftIEtt 

*f*|-OX«l@«ftt*t?«4, HIl 5 fclifcA/ifEl— e^M^ B B B«*^-f-^>L i Fe 
PO4O |a]ifr ^ - ^ (DfrtfM, h *u -e oflfe^)^W»EI W tf - * ttB«e> b tf» o 
[0 15 9] 

?4 >M—&Mf&(0®ffl^4 9)1>K&W&&X&M&M. (»10t^W 
&^3K, S fe^5ftWi!lE»JK 0 . 5 mA/ cm 2 Ki3 £Jfcm^ * A'ttttB 1 9C 
^-To Sfc^OWtfe^jmifiifttt. HI 6 P^LfcVC 1 3 *SinfcJ:***tt£t**rai 
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[0 16 0] 

mmm 1 4 

5**1£&**:tfrffiS-frfc*J (Cu) IS-g-ffcL i FeP0 4 jE«##*, J^T^^JUT^ 

mrie«^!l 1 1 <Z>#mmStiSt#ffti- 1 mo 1 %^v* A«^kjE**t«-«jitwfflv»fe 

V C 1 3 fcftx.. ffcJft&OEWOJ&tt ■ S^fcHC u C 1 2 (iMlJBE 9 5 96. faiCMMXm 
*S:*tt«) ^0.0 3 3 6 gttU Witifr6-Lfc&fl-W\ ^JfcflOl 1 £^<l?]-<7)# 
JUItC^V^ CuHmo I %f ^^-t^Wff (ii-L i F e P0 4 

[0161] 

-eo&jSttV > (P) IfeifcTcStS-t/WfcfcL-C, (L i : F e : C u : P) = ( 1 . 0 

0:0.97:0.0091: i)-e^>o^o ttz, 7tm%-$rfrt>mmE$iVv^vmfrM 

<0Xi»ia*fite*-ctt, 11 1 5 ttet/oZm— e>ffl*NMI*3& l i f e p o 

[0 16 2] 

i^3K, J/:?EtlllfS0.5mA/cm 2 fc#*t* ftS^ ^tftefcia 2 0 

- / * ^ v a u y mk v f - * a lEfefcm =sr^ffi l t & < u tz itm * * l -c v> 
^ (in^-f) o 

[0 16 3] 

mmm 1 5 

«*«•&* **fffi3-£fc3Ei& (z n ) m&KL i f e P04 jEmuft*. ar^fit 
frianifctaj 1 1 co«mftR**fm- 1 m o 1 y *A*^fcjE*#«*stfcfl§v»rt: 

V C 1 3 Kftx., fa*&©15«-tf>iBH$ • Z n C 1 2 (MJS 9 8%. ^MHIIS 

#w:4ftt*) ^0.0341 g «iu »*jR'frLfcja^tt, %mm 1 1 ra-®* 

HfcftVV ZnHmol %tt^b$*fc«Ei&**ftil- L i F e P O 4 jEfittfl-*^ 
[0 16 4] 

Wtt*ffHBUfco m#»WLT I C Pl&«ft(: i*7cf M^ofct 
^©DSli'J v (P) 361*555** ^JfcJwLT, (L i : F e : Z n : P) = ( l . 0 
4:1.01:0.0087: i)T?*ofc 0 2*^ 5B*#W*fc»ira]fctf 

[0 16 5] 

=t*3££;£i"& L i FeP04 coia^flf-^O^^fetL, e^HfeoW^IUt^li 0 - * liS 
[0 16 6] 

tfc, a-f >ar&*?fe<0^$^>r*/wi*3»t ******* (» l 0^M */W*i£) 

- ^ v * a 'J -ymik u * a lEmtt® * 1 ^ & < £ L T v> 
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[0 16 7] 

«2A3R**rm3*fc'f >v^A (In) ffi£"ffcL i FeP04 jE«*tfl-«r. 

mtmmm i 1 osmttR*^fai- 1 m o i %At-^AiMiEiMM(^^^ 

VC 1 3 fcttiU • fc&WK I n C 1 3 • 4 H 2 O LTW 

Hr^fi 7 4 - 7 7 %, ifllMlIf^ttl) 5:0.0 7 3 3 g»L, 

jejL^.t±, nmm 1 1 ra**>#«fc«fcv^ utimoi %«^k$*3t««tt^* 

Wffl-L i F e P0 4 M*t^^^b7to 
[0168] 

Ht^lLf:. HjBWWfc** UICP IfcjteMfcft * *7G*«*r*fro t i * , 
-?-?>M;ii'J ^ (P) ftmxSWl'JfcKLT, (L i : Fe : I n : P) =(1.0 210 
9 9-0 0 0 8 9 : l)"C*ofc. ^^«*&««tf****«>*»»"* 

^-To ^Tt-^mv&o^mffi^tti, hi 6K*uvc 1 3 *jnKJ:«**ttift**fai 

[0 17 0] 

«S^***fffi 3 (Sn) «-6"ffcL i F e P O 4 »T<&¥0T? 

B nriB*k« 1 1 <&#*ttJ**#r a- uoi %^*ty^MiEMMii:« 

V C 1 3 fcttiU *a»lfeOiK#^«H* • S n C 1 2 (ttft 9 9.9%. ftftfrp 

x««cS:^tt») ^0.0474 g*unu tfcjafl-tt, HMflfl n^<R- 

<B#0£ttv^ SnHmol %«^bS*fc#*ttlft*#fffi- L i F e P O 4 jE*##1- 

i^, V > (P) ^IXftA'JfcKfC, (Li : F e : S n : P) =(1-0 

5-1 01-0.0089: l)T*ofc. 
J: 19 £ Cfc jfc*** 3.63 3 *tt:v> iii *«PU o £ Xtt#ftjE*# 

3(Bj.tf?xaiiia«f«f*t?«> h 1 5 *>*y ^ >aws**at l i f e p 

[0172] 

*3E3fc, *fc*lfcm**M0. 5mA/cm 2 K*tt*tt**^**^^ 2 J ^ 

=rf 0 ^7t^os?feo^i5cmffim}i> 121 1 6 csuvc 1 3 iginicj:a«tt^*w»4 

[0 17 3] 

*Mltt****fffi3*fc*-* (S n) **fr<tL i F e P 0 4 IE«m*, ETFO#0-e 
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V C 1 3 £ft;U tfc*tfe*>IR#l-«>»» • S n C 1 4 (Mft 9 7 %> «ljfe*ft*X« 

£0.0651 g «u flt»fi^u^m^ji, i i t&< m-<o^ 

MfcftV*, Snilmol %«^fc$*fc«ttlt**rffi-L i F e P 0 4 JEffi*^*^ 
[0 17 4] 

*(0»j£tt'J > (P) *mxfl^^Jfc^tT, (Li :Fe:SnlP) =(1.0 

4:1.01:0.0093: n-c&ofco 5c*fl-«f*e>««5fttry^©»^» 

«fc *) & C tztimti* 3.59 $ tLT £ t &m ofco ^Sn ^IfclE®** 

«-©xaiia«flS*Ttt. HI 5 45 i: A, f |WJ— <^>^ 'J if S'fflttlMHfc L i F e P 

[0 17 5] 

ifc, 3>f ^M-^TO^^DW^^ ^fcfcttS**}**^* (tl0t'f^^#j5) 
ijJ3C, ^:MMK0.5mA/cm 2 *5 it 4 * ;l/#t££H 2 4 

(n^r) o 

[0 17 6] 

mmmi 9 

v c 1 3 pft*.. • il#*KM o c 1 5 (flftitta&xmiteiS^tfc*) 

*o.o 6 8 3 g »u »»»'frLfcJsmtt^ nmm 1 1 t4<R-^is}:tv\ m 

0 £ 1 mo 1 %ttM$*fc«Itt^Mffi-L i F e P04 iEStH^^t^o 

10 1 7 7] 

#tt**HBLfco 4^ raM*ffl-fc*i'L."C I C PI^$H&i*fc **:*:*#*? *fr vlzb 
-tOjftjftJlV > (P) 3fci»5c* J EA'JfcfcLT, (L i : F e : Mo : P) =(1. 0 
3:1.08:0.0089: l)T*ofco Sfc, 

J: «J £ C fc&fjf tf* 3.92 $ fir v> £ d o fco - y 7?* 

M#«-4>X#IIbI$t>I&*"?«\ HI 5 fctifc A^iflWI— O^-U tT > , S<Sfi#ji* ; ft"'t* L i 
FeP0 4 ©Ettrtf-^O^j&^fctU ^O-f&^^lsI^ftr-^tt^feibtt^^o^o 
[0 17 8] 

*£3fc, SMilIt«0.5mA/cm 2 fc:i3tt*ife**4 * *4m*ia 2 5 
^i"o :<OlWtlftif^ Ml 6 C^L/cVC 1 3 «iPKJ:***tt^**f 

ffl _ y * a**^ v 3E*#»*«ffl tmti< J&tft* # t f 

v>£ (H^iH*) o 
[0 17 9] 
»0>J2O 

mW.&Bt%*%t&2 J £fc** y (T i) m&ltL i FeP0 4 jEMtt®-*, &T<D^M 

r&mLtzo 

mmnnm 1 1 <Dmm&Rm%fft- imoi %;ttf9 A«^<biE«^#R3ifcfl§v*fc 

VC 1 s fcftx.. 9£»&OJR3R-0»# • ti^^T i C 1 4 (*P:3te*fi&X**fc*&*ttlD 
^0.0 4 7 4 gIJDU J$»*S'&Lfc£Wi> 1 1 H-O^HfcttW T 

1 £ 1 mo 1 %1&£4t$-£fci**te#fc3Rtfftii-L i F e P04 :£«#«■* -frJft Lfco 

[0 18 0] 
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-eomjjfcfiU > (P) ^m7nlf^JfcKLT, (Li : f e : T i : P) = (i. o 
4:1.04:0.0088: D-e&o/co 7c*^*f^e>«»5Jfetry^^^» 

##OXiBUs]W*i*"e«^ HI 5 ttet/vt*m-<D*V ¥>W®igkMlkZ%1r&L iFe 
P0 4 «tf-^OWI,e)^ ^r<Dj&.<D^m^0^^~^ i*M£> btitafrofco 
[0 1 8 1 1 

^3C, ^:M»fS0.5mA/cm 2 ^*tt*»*^-f ^>H*tt*ia 2 6 C 

[0 18 2] 

Jfctfcfl|2 

ftffi^JR«:-g-4 4v>*«tt^3fE*ftB-L i F e P 0 4 jEtt*m*, ftTO?«t?**U 
"ttrffi^i&^J 1 1 £>S^1£#t*#ftfJ- 1 m o 1 WL'kitiEMMPr L > ggft 

MWt-^cvc 1 3 zmtom.&v%^vwi±&<m~e>3 i Mi l z'&.\,^ mm 

tt^3R*flti-L i F e P 0 4 3E@#*l-fc£-J£ L/io 
[0 18 3] 
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